The transport of cyclic adenosine 3', 5'-monophosphate in corn coleoptile segments is very rapid. The linear velocity of basipetal transport is 183 millimeters per hour, while the velocity of acropetal transport is 79 millimeters per hour. Transport velocity as well as intensity thus appear to be polar in the corn coleoptile. Application of metabolic inhibitors such as cyanide, ouabain, and 2,4-dinitrophenol increase rather than decrease the velocity and intensity of transport. The mechanism of transport in light of these data is discussed.
Polar transport of cAMP' has been shown to occur both in corn and oat coleoptile segments (5) . A basipetal velocity of 42 mm/hr was approximated for cAMP, in contrast to 1.7 mm/hr for kinetin (18) , 1 to 2 mm/hr for gibberellin (9) , 1 mm/hr for 2,4-D (12), and 2.5 to 18 mm/hr for IAA in various tissues (8, 12, 13) . More recently it has been reported that IAA is transported in decapitated corn seedlings with a velocity as high as 41 mm/hr (16) . ABA is transported with a velocity of 24 to 36 mm/hr in Coleus (3), and with a velocity of 22 mm/hr in cotton petioles (7) . The linear velocity of cAMP transport thus appeared to be one of the highest yet encountered among growth regulatory compounds.
We undertook to re-examine the transport velocity of cAMP for three reasons. First, the linear velocity reported by Gordon et al. (5) was an approximation based on finding relatively large amounts of cAMP in the receiver blocks of transport assemblies with 7-mm coleoptile segments in the initial sampling at 10 min; the cAMP as a percentage of that absorbed from the donor was one-third to three-fourths of the subsequent maximum percentage. It seemed desirable to determine the linear velocity with more precision, in view of the increasing evidence that cAMP may have a hormonal function in the plant. Second, is there a polarity in the velocity of transport of the nucleotide analogous to the polarity in the intensity of its transport? We will show that the transport velocity of cAMP in the corn coleoptile is higher than the previously reported velocity, and that there is a polarity of transport velocity. Third, the rapidity of cAMP transport raised the question of the role of cell metabolism in the process. We have therefore investigated the relationship between transport and metabolism by applying metabolic inhibitors in conjunction with cAMP. were grown and transport experiments were conducted in the manner described by Gordon et al. (5) . In brief, 7-mm sections, cut 3 mm below the tip, were excised from 72-hr-old etiolated corn coleoptiles, and the foliage leaf was removed. Normal orientation of the sections was retained in both basipetal and acropetal transport experiments. Donor blocks (2.7 X 2.8 X 1.5 mm) of 1.5% agar contained about 0.02 ,uc of 'H-8-cAMP (14.3 c/mmole, Schwarz/Mann) and 2% sucrose. Receiver blocks were cylinders of 1.5% agar, 1.5 mm thick and 4 mm in diameter. Care was taken to remove any excess moisture from the donor and receiver blocks just before use. The transport assemblies were maintained at 25 C in a water-saturated atmosphere. All manipulations were performed under dim green light (5) .
Experiments involving inhibitors were run in an identical manner except that the various inhibitors were included in the donor block at the specified final concentrations. The standard transport period for these inhibitor experiments was 15 min.
After transport periods of 1 to 16 min, the receiver blocks were placed into 10 ml of Scintisol Complete (Isolab, Inc.) and allowed to remain overnight at room temperature. Parallel control transport experiments were run using unlabeled cAMP. Sample radioactivity was determined with a Beckman LS 250 scintillation counter. Each datum is the mean of eight replicate samples corrected for the mean counts of two control assemblies, and each experiment was repeated at least twice. Statistical estimates of the x-axis intercept and the slope for the data in each experiment were obtained by a least squares method (15) .
The average slope and x-axis intercept were calculated by weighting the mean of each experiment for the number of values used in the calculation of the slope and intercept of these individual experiments. The (Fig. 2) . The average x-axis intercept (+ SE) for the acropetal experiments was 5.3 + 0.56 min, yielding a linear velocity of 79 + 8 mm/hr. The difference between acropetal and basipetal velocities is significant (P < 0.05). The direction of transport thus affects the transport velocity, the basipetal velocity being more than twice the acropetal velocity. Although recent evidence indicates that polar movement is not restricted to living systems (2, 10), this polarity and the rapidity of the transport of cAMP make it seem unlikely that they are purely physical phenomena (2). Hertel et al. (6) have proposed that the transport and activity of auxin are intimately related. It is provocative to consider that the transport of cAMP may similarly be related to its function.
The effects of various concentrations of cyanide, 2,4-dinitrophenol, and ouabain on the basipetal transport of cAMP are shown in Figure 3 . The concentration for maximal effect of each inhibitor was used to determine the effect of each upon the uptake, intensity, and velocity of cAMP transport. Table  I indicates that only cyanide inhibits the uptake of cAMP by the coleoptile sections; 2,4-dinitrophenol and ouabain were both without effect. In contrast, cyanide, 2,4-dinitrophenol, and ouabain all enhanced the intensity of transport of cAMP. Cyanide, which inhibits cAMP uptake, nearly doubles the linear velocity to 319 mm/hr; ouabain more than doubles the velocity (462 mm/hr) and 2,4-dinitrophenol more than triples it (582 mm/hr)! This was a totally unexpected result, particularly in view of the fact that pretreatment of sunflower stems with cyanide or 2,4-dinitrophenol at similar concentrations inhibits auxin transport (14) .
The effect of these inhibitors on the transport of cAMP cannot be explained on the basis of an inhibition of cAMP catabolism because Gordon et al. (5) have reported that approximately 10% of the cAMP absorbed by the tissue is altered in 30 min. All of these experiments involved periods of less than 16 min, therefore only about 5% of the absorbed cAMP should be chemically altered. This is insufficient to account for the 2-to 3-fold increase in the transport velocity. The data are consistent with an extracellular mechanism of transport, either on the outer surface of the membrane, in the cell wall, or in the extracellular spaces. Transport of metabolites, particularly sugars and amino acids, in the cell wall and extracellular spaces of plants has been reported (11) . These comyo-3.1+1.8x (4) . If these inhibitors decrease the absorption of cAMP by the cell by inhibiting cellular metabolism or membrane transport, and cAMP transport is extracellular, both the rate and velocity would be expected to increase in the presence of these compounds. It has been suggested that the uptake of IAA and cAMP may occur at the same sites (5) . But the fact that cyanide and 2, 4-dinitrophenol inhibit IAA transport while promoting cAMP transport makes it more likely that IAA and cAMP bind at different sites, and interact in a fashion similar to that suggested for IAA and naphthylphthalamic acid binding (17) .
Although cAMP is generally associated with intracellular function, it has been shown to act as a hormone in the aggregation of the amoeboid stage of a slime mold (1) . The finding that cAMP is transported polarly at a high velocity through coleoptiles makes it attractive to consider the possibility that cAMP may function as a hormone in plants. LITERATURE CITED 
